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Improvements in or relating to Rack and Pinion Assemblies 



We, Cam Gears Limited, of 344 Sel- 
bourne Road, Luton, Bedfordshire, a British 
Company, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us, and the method by which it is 
to be performed, to be particularly described 
in and by the following statements: — 

This invention relates to a rack bar and 
pinion assemblies and is particularly suit- 
able for rack bar and pinion assemblies of the 
kind as used in steering gears. 

A rack bar and pinion assembly of the 
kind with which the present invention is con- 
cerned includes a pinion rotatively mounted in 
a pinion housing; a rack bar linearly mov- 
able in a longitudinal direction through said 
pinion housing; and a rack on said rack bar 
operatively connected- with the -pinion so-that' 
rotation of the pinion effects movement of the 
rack bar through the pinion housing. 

It has hitherto been proposed to provide 
a support member on which the rack bar is 
supported in the pinion housing, the support 
member being situated between . the pinion 
housing and the rack-bar and located at a posi- 
tion on the rack bar on the side remote from 
the rack. 

Previously the support member has been 
in the form of a yoke with which the rack 
bar was in sliding contact However, it is 
found that the frictional forces developed by 
sliding contact ^ between the yoke and rack 
bar on this kind of assembly causes con- 
siderable wear to the relevant contact surfaces 
and thus reduces the efficiency of the rack 
bar and pinion assembly. 

It is an object of the present invention to 
provide a rack bar and pinion assembly in 
which the frictional forces developed by con- 
tact between the rack bar and support mem- 
ber are reduced, thereby relatively decreasing 
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wear to the relevant contact surfaces to in- 
crease the efficiency of the assembly. 

It is a further object of the present inven- 
tion to provide a rack and pinion assembly 
of the land specified in which the rack bar 
is supported in a manner to restrain lateral 
movement of the rack bar relative to the 
•pinion. 

According to the present invention there is 
provided a rack bar and pinion assembly of 
the kind specified which includes a support 
assembly adapted to support the rack bar to 
maintain the rack and pinion in engagement 
which comprises a roller member and a roller 
carrier which rotatably supports the roller 
member, the roller member being supported 
by the roller carrier to be capable of rota- 
-tional movement- about an axis which is sta- 
tionary relative to the roller carrier; the sup- 
port assembly being situated between the 
pinion. housing and the rack bar on the side 
of the rack bar remote from the rack, with 
the roller member located between the roller 
earner and the rack bar, wherein the roller 
carrier is slidable in" the pinion housing in 
a direction substantially normal to the direc- 
tion of movement of the rack bar and is resili- 
ently mounted relative to the pinion housing 
to bias the support assembly in a direction 
towards the rack bar whereby the roller mem- 
ber is urged against the rack bar on the side 
thereof remote from the rack so that the roller 
member rotates in sympathy with the rack bar 
about said stationary axis during movement of 
the rack bar through the housing over the 
roller member. 

In a preferred form of construction the 
support assembly engages with the rack bar 
to provide lateral support to the rack bar 
whereby lateral movement of the rack bar is 
restrained in a direction which is substantially 
normal to both the longitudinal direction of 
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movement of the rack bar through the pinion 
housing and the direction of sliding move- 
ment of the roller carrier in the pinion hous- 

inc. » 
5 Further according to the present invention 
there is provided a steering gear which in- 
corporates a rack bar and pinion assembly 
constructed according to the present inven- 

tion. n 
10 It will be realised that the term roller 
member as used herein includes a ball, reel, 
waisted roller or cylinder. 

Several embodiments of the present inven- 
tion will now be described, by way of ex- 
15 ample only, and with reference to the accom- 
panying diagrammatic drawings, in which: — 
Fig 1 illustrates a cross section taken 
normal to the longitudinal axis of the rack 
bar of a rack bar and pinion assembly accord- 
20 ing to the present invention m which the 
roller member is in the form of a ball; 

Fig 2 illustrates a detail of a rack and 
pinion assembly similar to that illustrated in 
Fig. 1 in which the roller member is in the 
25 form of waisted roller; 

Fig 3 illustrates a detail of a rack and 
pinion assembly similar to that illustrated 
in Fig. 1 in which the roller member is in 
the form of a reel; and 
30 Fig. 4 illustrates a detail of a rack and 
pinion assembly similar to that illustrated id 
Fig. 1 in which the roller member is in the 
form of a cylinder. 
Referring firstly to Fig. 1 which illustrates 
35 a rack and pinion assembly of the kind speci- 
fied, a pinion 1 is rotatably mounted on bear- 
ings 2 in a pinion housing 3. The P^on 1 
can be rotatably driven by a shaft 4. me 
pinion 1 engages with a rack 5 of a rack 
40 .bar 6 so that rotation of the pinion 1 effects 
in linear movement of the rack bar 6 in a 
longitudinal direction through the pinion 
housing 3. . 

The rack and pinion assembly incorporates 
45 a support assembly indicated generally at 7 
which in the present embodiment^ompnses 
a ball 8 and a ball carrier 10. The ball 8 
is located between a recess 9 in the ball car- 
rier 10 and a longitudinally extending com- 
50 plementary groove 11 in the rack bar 6. The 
-roove 11 is formed in the rack bar 6 at 
a position diametrically opposite or on the 
side remote from the rack 5. The ball earner 
10 is slidable in the pinion housing in a 
55 direction normal to the direction of movement 
of the rack bar and is resiliently mounted 
relative to the pinion housing 3 to bias the 
ball 8 towards and into contact with the rack 
6 In the present examples the roller earner 
60 is urged towards the rack bar 6 by spring 
means 12 located between the roller earner 
and the pinion housing 3 to increase the sup- 
port effected by the roller member. It will 
be realised that alternative resilient mount- 
65 ings, for example rubber, can be used. 



In operation of the rack bar and pmion 
assembly illustrated in Fig. 1, as the rack 
bar 6 is moved through the 
by rotation of the pinion 1 the ball 8 routes 
in sympathy with the rack bar 6 and rotates 70 
about an axis which is stationary relative to 
the ball housing 10 whilst support is pro- 
vided on the rack bar 6. The engagement 
between the ball 8 and the groove 11 pro- 
vides support to the rack bar in a sense which 75 
restrains lateral movement thereof relative to 
the pinion 1. 

In the embodiments illustrated in Figs. 2 to 
4, for convenience of description, similar parts 
of the rack bar and pinion assemblies are b0- 
accorded the same reference numberals as used 
in the embodiment illustrated in Fig. 1. 

Referring now to Fig. 2^5°^ m ^* 
is in the form of a wasted roller 13 located 
between the rack bar 6 and a roller earner 14 85 
having a support surface 14a The waisted 
roller 13 is seated in the form of a saddle 
which is stationary relative to the carrier 14 
and if required the roller 13 can be pinned 
at 15 to the carrier 14 for rotation about its 90. 
axis It is possible to eliminate the pinning 
by suitably shaping the support surface 14a 
of the spool carrier 14 on which the waisted 
roller 13 is seated in the form of a saddle 
which is complementary to the concave sur- -95 
face of the roller 13. It is seen that the con- 
cave form of the waisted roller 13 is com- 
plementary to the convex form of the partof 
the rack bar 6 with which it engages. The 
roller 13 is urged towards and contacts the 100 
rack bar 6 under the action of the spring 
means 12 and rotates during movement of the 
rack bar in the manner above described. The 
engagement between the concave surface of the 
rofier 13 and the convex form of the rack bar 105 
6 provides support to the rack bar in a sense 
which restrains lateral movement thereof rela- 
tive to the pinion 1. u # 

In Fig. 3 the roller member is in the form 
of a reel 16 which is located between the rack 110 
bar 6 and a reel carrier 17 having a support 
surface 17a. The peripheral recess 16b of the 
reel 16 engages with a complementary longi- 
tudinally extending rib 16a machined on the 
rack bar at the side remote from the rack 115 
5 Similarly to the embodiment in Fig. 2 the - 
reel 16 is mounted for rotation about an 
axis which is stationary relative to the reel 
carrier 17 and if required the reel can be 
pinned at 18 to the reel carrier 17 for rotation 120 
about its axis. Conversely, the support surface 
17a of the reel carrier 17 can be of arcuate 
cross-section to provide a concave surface 
complementary to the convex surface of the 
reel 16 to retain the reel 16 without pinning 125 
The engagement 'between the rib 16a and the - 
reel 16, that is with the rib located in the 
peripheral recess 16&, provides support to 
the rack bar in a sense which restrains lateral 
movement thereof relative to the pinion 1. 130 
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In Fig. 4 the roller member is shown in 
the form of a cylinder 19 located between a 
longitudinally extending flat 20 Tnarhm^ on 
the rack bar 6 and a cylinder carrier 21 hav- 

5 ing a support surface 21a S imilar to the 
embodiment shown in Fig. 3 the peripheral 
surface of the cylinder 19 abuts the flat 20 
and the cylinder 19 can be pinned at 22 to 
the carrier 21 for rotation about its axis cr 

10 conversely the support surface 21a of the car- 
rier 21 can be of arcuate cross-section to pro- 
vide a concave surface complementary to the 
convex surface of the cylinder 19 to retain 
the cylinder 19 so that during its rotation 

15 the cylinder 19 rotates about an axis which is 
stationary relative to the cylinder carrier 21. 
m It will he realised that several modifica- 
tions are possible to the above described em- 
bodiments without departing from the scope 

20 of the present invention as defined in the 
appended claims, for example, the rack bar 
can be of a cross section other than circular, 
the resilient mounting of the roller carrier 
can be of a form other than springs, either or 

25 both means as above described of retaining 
the roller member in the roller carrier (i.e. 
the pinning or the complementary formation 
of the support surface) can he used as re- 
quired. 

30 WHAT WE CLAIM IS: — 

^ 1. A rack bar and pinion assembly of the 
kind specified which includes a support 
assembly adapted to support the rack bar to 
maintain the rack and pinion in engagement 

35 which comprises a roller member and a roller 
carrier which rotatably supports the roller 
member, the roller member being supported 
by the~roller carrier to be capable of rota- 
tional movement about an axis which is sta- 

40 tionary relative to the roller carrier, the sup- 
port assembly being situated between the 
pinion housing and the rack bar on the side 
of the rack bar remote from the rack, with 
the roller member located between the roller 

45 carrier and the rack bar, wherein the roller 
carrier is slidable in the pinion housing in a 
direction substantially normal to the direc- 
tion of movement of the rack bar and is resi- 
liently mounted relative to the pinion housing 

50 to bias the support assembly in a direction 
towards the rack bar whereby the roller mem- 
ber is urged against the rack bar on the side 
thereof remote from the rack so that the 
roller member rotates in sympathy with the 

55 rack bar about said stationary axis during 
movement of the rack bar through the hous- 
ing over the roller member. 

2. A ^ rack bar and pinion assembly as 
claimed in claim 1 wherein the support assem- 

60 bly engages with the rack bar to provide 
lateral support to the rack bar whereby 
lateral movement of the rack bar is restrained 
in a direction which is substantially normal 
to both the longitudinal direction of move- 



ment of the rack bar through the pinion hous- 65 
ing and the direction of sliding movement 
of the roller carrier' in the pinion housing. 

3. A rack bar and pinion assembly as 
claimed in claim 2 wherein the lateral sup- 
port of the rack bar is provided by engage- 70 
ment between complementary shaped surfaces 

on the rack bar and roller member. 

4. A rack bar and pinion assembly as 
c l a i med in any one of the preceding claims 
wherein the roller carrier is resiliency moun- 75 
ted on spring means. 

5. A rack bar and pinion assembly as 
claimed in any one of the preceding claims 
wherein the roller carrier is provided with a 
support surface which is formed comple- 80 
mentary to the surface of, and carries, the 
roller member so that the roller member is 
located in the pinion housing on the sup- 
port surface and the surface of the roller, 
member slides over the support surface dur- 85 
ing rotation. 

6. A rack bar and pinion assembly as 
claimed in any one of the preceding claims 
wherein the roller member is pinned to the 
roller carrier for rotation about its axis. 90 

7. A rack bar and pinion assembly as 
claimed in any one of claims 1 to 5 wherein 
the roller member is a ball carried on the 
roller carrier and mounted for rotation in a 
recess in the roller carrier, the rack bar be- 95 
ing provided with a longitudinally extending 
groove complementary to and engaging with 

the ball. 

8. A rack bar and pinion assembly as 
claimed in any one of claims 1 to 6 wherein 100 
the roller member is a waisted roller the con- 
cave surface of which is complementary to 

the convex surface of the rack bar. 

9. A rack bar and pinion assembly as 
claimed in claim 8 when dependent on claim 105 
5, wherein the support surface of the roller 
carrier is in the form of a saddle which 
saddle is complementary to the concave sur- 
face of the waisted roller. 

10. A rack bar and pinion assembly as no 
claimed in any one of claims 1 to 6, where- 
in the roller member is. a reel having a peri- 
pheral recess which engages with a longi- 
tudinally extending, complementary rib pro- 
vided on the rack bar. * k n$ 

11. A rack bar and pinion assembly as 
claimed in claim 10 when dependent on 
claim 5, wherein the support surface of the 
roller carrier is of arcuate cross-section to 
provide a concave surface complementary to 120 
the convex surface of the reel. 

1Z A rack bar and pinion assembly as 
claimed in either claim 1 or claim 2, where- 
in the roller member is a cylinder, the peri- 
pheral surface of which abuts an axially ex- 125 
tending flat provided on the rack bar. 

13. A rack bar and pinion assembly as 
claimed in claim 12 wherein the roller car- 
rier has a support surface which carries the 
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cylinder, the support surface being of arcu- 
ate cross-section to provide a concave surface 
complementary to the convex surface of the 
cylinder. 

14. The rack bar and pinion assembly sub- 
stantially as herein described with reference 
to Fig. 1 of the accompanying diagrammatic 
drawings. 

15. The rack bar and pinion assembly sub- 
stantially as herein described with reference 
to Fig. 1 when incorporating the modifica- 
tion substantially as herein described with 
reference to Fig. 2 of the accompanying dia- 
grammatic drawings. 

16 The rack bar and pinion assembly sub- 
stantially as herein described with reference 
to Fig. 1 when incorporating the modificanon 
substantially as herein described with refer- 



ence to Fig. 3 of the accompanying diagram- 
matic drawings. . 

17 The rack bar and pinion assembly sub- 
stantially as herein described with reference 
to Fig. 1 when incorporating the modification 
substantially as herein described with refer- 
ence to Fig. 4 of the accompanying diagram- 
matic drawings. 

18. Steering gear which incorporates a. racK 
bar and pinion assembly as claimed in any 
one of the preceding claims. 

URQUHART-DYKES & LORD, 
Columbia House, 69, Aldwych, 
London, W.C2, 
and 

12, South Parade, 
Leeds, 1, Yorks., 
Chartered Patent Agents. 
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